To evaluate wound contraction and the concentration of mast cells in skin wounds treated with 5% BPT essential oil-based ointment in rats.
Introduction
Tissue damage of any nature immediately activates events that promote wound healing. Fundamentally, the healing process occurs in three phases: inflammation, granulation, tissue formation and extracellular matrix deposition, and remodelling In this phase, mast cells are essential to the healing process. They are predominantly found in the dermis, near the vascular tissue and the basement membrane of endothelial cells and nerves 3 .
These cells present cytoplasmic granules that contain histamine, , antifungal 11 , antiparasitic 12 and antiinflammatory healing properties 13, 14 and aren't toxic to humans 15 . Branco Neto et al. 16 refers that the topic use of the hydroalcoholic extract of aroeira delayed the reepitelization of the skin wounds in rats.
However Estevão et al. 17 and Lipinski et al. 18 show the aroeira oil had a beneficial effect on wound healing by second intention.
The role of mast cells in healing has been widely discussed in the scientific community in recent years 3, 4 . Different scientific studies have confirmed the efficacy of these cells at all stages of healing 2 .
Methods
The study protocol was approved by the Animal Ethics To obtain the essential oil, fresh leaves (200g) were crushed and subjected to hydrodistillation technique in a modified Clevenger apparatus. After two hours of hydrodistillation the oil obtained was separated from water by density difference and excess moisture was removed with anhydrous sodium sulfate (Na 2 SO 4 ). The total oil amount was calculated based on the weight of fresh leaves. The oil was stored in amber glass container, tightly closed, kept in freezer, until the experiment, at a temperature of -20°C. The leaves oil study had its chemical profile reported by Silva et al. 19 , which identified thirty-three components, representing 95.5% of the oil. Among the majority of this oil compounds are p-Cymen-7-ol (22.5%), 9-epi-(E)-cariophyllene (10.1%), carvone (7.5%) and verbenone (7.4%).
Mast cell concentration and skin wound contraction in rats treated with Brazilian pepper essential oil (Schinus terebinthifolius Raddi)
With the oil, an ointment was manipulated with a lanolinvaselina formulation: lanolin anhydrous -30%; essential oil of aroeira leaf -5% VIT; e-oily acetate -0.5%; solid vaseline qsp 100g.
For the formulation of the ointment base, anhydrous lanolin (30%), solid Vaseline (70%) and vitamin E (0.5%) was used 20 . The ointment base was added to the essential oil at a concentration of 5% for use in each treatment group. Euthanasia was performed by increasing the anesthesia.
Morphology and morphometry
On 4th, 7th, 14th and 21th days after surgery, the wounds After macroscopic analysis of the respective groups, the animals were anesthetized with isoflurane and a fragment was collected for histological analysis from each group (4th, 7th, 14th
and 21th postoperative days), the wound was dissected with a 0.5 cm margin of healthy skin around the lesion.
Histological analysis
After 24h in 10% formaldehyde, tissue samples were dehydrated in increasing concentrations of ethyl alcohol and diaphanized in xylene. Samples were then processed for paraffin inclusion. For each animal cuts were made in the middle region of the flap sections longitudinal samples (5µm) were obtained parallel to the greater axis of fragments and stained with hematoxylineosin (H.E) for morphological and histometric analysis.
To quantify the number of mast cells in each wound, six images were obtained and analysed by Image Pro-plus ® software.
The parameters obtained with the variables of wound contraction and mast cell number were submitted to Analysis of Variance (ANOVA) in a split-plot design in time, and the means were compared by Student's t-test with 5% significance (p<0.05). The analyses were made using the Prism 4 software (GraphPad, La Jolla, CA, USA).
Results
Evaluation of the wound contraction using the 5% oil ointment, it was observed that, immediately after the surgery, the wound area increased, which interfered with the contraction evaluation on the 4 th day. From the 7 th postoperative day, the wounds were undergoing contraction process. Analysing the means of the percentage results, the GTreat wounds contracted more than the GCtrl wounds on the 14 th day (p<0.05). In 21 st days the wounds were already fully closed (Figure 1 ). a slight delay in recovery time of the postural reflex was observed in female pups from animals treated for 18 days. In the healing process, the topic use of the hydroalcoholic extract of aroeira removed the delayed the reepitelization of the skin wounds in rats when compared with the bark type 16 .
In our study, for the formulation of herbal ointment, an emollient (solid vaseline) and a demulcent (anhydrous lanolin)
were used. Lanolin may contain some pro-oxidants that may affect the stability of certain drugs, and therefore, the addition of an antioxidant (Vit. E) to the lanovaseline ointment is indicated 24 . The healing action of essential oils from several plants has been tested.
The essential oil of copaiba induces increased neovascularisation in the skin flaps of rats 20 . Regarding in vitro use, Silva et al. 
Conclusion
The ointment containing 5% Brazilian pepper leaf oil increases mast cell concentration and favours contraction in skin wounds in rats.
